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Abstract: Layer I of the cortex appears early in development and is composed of glia and 
limited neurons dispersed among dendrites and axons. The neurons in layer I direct the 
patterning of cortical lamination in mammals, including humans. In adulthood, layer I contains 
few, overwhelmingly inhibitory, neurons. Dendrites of excitatory pyramidal neurons from the 
deep cortical layers terminate in this layer, where they receive synapses from feedback 
projections that modulate cortical function. The balance of excitation-inhibition in this layer is 
therefore integral for proper cortical information processing. Despite the unique role of layer I, 
little is known about the postnatal development of this layer. In order to study the excitatory 
inhibitory balance in this layer through postnatal development, we studied the distribution of 
distinct classes of inhibitory neurons and the density of myelinated axons in layer I of prefrontal 
cortices in typically developing children and adolescents. We compared our findings with data 
from children and adolescents with autism, a disorder characterized by an imbalance in 
excitation and inhibition in the brain. Inhibitory neurons are categorized by their expression of 
calcium binding proteins. Neurons that express calretinin (CR) and calbindin (CB) exert 
modulatory inhibition on their targets, while those that express parvalbumin (PV) are strongly 
inhibitory. CR-expressing neurons have been observed in layer I in prenatal and adult tissue. 
Neurons expressing CB and PV are not present in layer I in the neurotypical adult brain. We 
report that in addition to CR-expressing neurons, PV- and CB-expressing neurons are found in 
layer I of PFC in neurotypical children and adolescents. In autism, children and adults have CB, 
PV, and CR-expressing neurons in layer I in LPFC and ACC. In LPFC, children with autism 
have a sharp reduction in the density of dis-inhibitory CR-expressing neurons during 
adolescence. In this same region, children with autism have a steeper increase in the proportion 
of small axons, representative of short-range pathways, compared with neurotypical children. In 
ACC, children with autism have increased density of PV-expressing neurons in adolescence 
relative to neurotypical children; feedback pathways in this area are heterogeneous, in line with 
the widespread connectivity of this area. The observed changes in cortical structure, including 
the appearance of strongly inhibitory PV neurons in layer I and reduction of dis-inhibitory CR-
expressing neurons in adolescence, along with changes in feedback excitatory pathways, likely 
have significant implications for the efficiency of cortical processing in these areas. 
